The formation of heterogeneous associates has been studied between the cation of the cyanine dye as pinacyanol chloride (PNC) and multiplies charged anions arsenazo (AR II) or humus acids (HA) in aqueous solutions. The accompanying spectral changes have been analyzed. The equilibrium constants of association (Kas) were determined, and logKas values were equal in the range 1. 
Introduction
The formation of heterogeneous associates of a certain stoichiometric composition was established by a detailed study of the interaction of colored organic counterions in solutions [1] . It The results obtained by this time mainly refer to artificial polyelectrolytes [2] . The study of intermolecular association involving dyes and natural PEL will broaden the understanding of the mechanism of supramolecular interactions.
Humus acids (HA) were chosen as PEL, because their structure and composition are an important indicator of humus production processes in soils of different genesis [3, 4] . The aim of the work is to establish the possibility of using a heterogeneous association involving cationic dyes to evaluate the structure of HA.
Such studies have not previously been carried out.
Experimental part
Pinacyanol chloride (PNC) dye and arsenazo II (AR II) ( Figure 1 ) were used as the dyes. However, the informativity of such spectrum may decrease due to the dilution effect [10] .
The character of the absorption spectra of We have analyzed the values of the extinction coefficients for λ=465 nm and λ=650 nm (ε 4 and ε 6 , respectively). The ε values were used to calculate the HA concentrations ( Table 1) .
From these data it follows that the higher the values of the extinction coefficients, the greater the proportion of unhydrolyzed fragments of the aromatic system in comparison with the functional groups of peripheral chains in HA. Concentration, mol/l, of PNC: 3.8·10 -6 ; of the soil extract: As can be seen from the data in the Table 2 , spectral changes are observed in extracts for soils with a high content of humus.
The magnitude of changes in the optical density depend on the degree of benzoic acidity of the HA. For soil extracts of greenhouse which have the least value of extinction coefficients (Table 1) , the saturation region is observed at concentrations of HA 3.12·10 -2 mol/l. Thus, the stabilization of associates occurs due to the electrostatic and dispersion interaction between π-electronic of PNC-HA systems. Table 2 shows the electrical conductivity of water extracts of the soil. As is known [11] , Considering all the above:
The coefficient of extinction of (PNC + )nHA The obtained values of ε and logKas are presented in Table 3 . 
